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MEA 2016–2017

Science Grade 8

The table below shows the entire eighth grade science test design. Scores are based on common items only, 
half of which are released and can be found in this document. 

Item Information Chart
Please refer to the item information chart on the next page for in-depth information on each science 
released item. The released item numbers in the chart correspond to item numbers in the practice 
test and on the MEA Item Analysis Report.

Constructed-Response Scoring Guides
A constructed-response scoring guide includes score point descriptions used to determine the score. 
Training notes that follow the scoring guide provide in-depth descriptions or particular information also 
used to determine the score. 

Student Work
At least one sample student response is provided for each score point with annotations that explain 
the reasoning behind the assigned score.

Test Design

Content  
AreA

Common
Field test

items

totAl items 
per student

BAse testing  
time

points

mC Cr mC Cr mC Cr

Science 40 4 8 1 48 5 105 min. 56

Each item on the MEA measures a content standard of Maine’s 2007 Learning Results.

Science Content Standards Assessed on the MEA

D. The Physical Setting
 1. Universe and Solar System
 2. Earth
 3. Matter and Energy
 4. Force and Motion

E. The Living Environment
 1. Biodiversity
 2. Ecosystems
 3. Cells
 4. Heredity and Reproduction
 5. Evolution
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Constructed-Response Item 21

191098A Constructed Response EQ Common

2! The Appalachian Mountains in the eastern part of the United States have formed and re-formed 
during the past 480 million years. At one point in their history, they were the size of the current 
Rocky Mountains in the western part of the United States, with peaks above 14,000 ft. Today, the 
tallest mountain in the Appalachian Mountains is Mt. Mitchell at 6,684 ft.

a. Describe two ways that mountains can form.

b. Explain two ways that mountains can change shape and size over time.

MEA Science Grade 8 Released Items – Student Work
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Training Notes for Constructed-Response Item 21

Responses may include:

a. Possible ways mountains can form:
• Mountains can form from volcanoes when the solid and liquid rock in the Earth’s interior gets pushed to 

the surface.
• Mountains can form when two plates collide, one pushing under the other (or pushing up together), 

causing rock to uplift and fold.
• Mountains can form in the ocean, like mid-ocean ridges where [molten] lava comes to the surface and 

builds mountains.
b. How mountains can change shape and size:

• Rain, ice, and snow can cause mountains to erode.
• Water can get into the cracks of rock, freeze, expand, and cause rocks to eventually break apart.
• Water also dissolves some minerals, washing them out of the rocks. This causes rocks to break and 

crumble.
• Wind erosion can cause mountains to crumble and break over time.
• Glaciers can scrape off the sides of mountains and leave debris behind during retreat.
• Volcanic eruptions can change the size and shape of mountains.
• Earthquakes can change the size and shape of mountains.
• Plants or chemicals can cause erosion.
• Strip mining (any large scale human impact, including development) causes changes in mountain 

shapes. 
• Avalanches or rock slides can change a mountain’s size and shape.

Part A is worth 2 points and part B is worth 2 points.

Note: For a score of 3, three correct identifications with description/explanation are required.

Scoring Guide for Constructed-Response Item 21

Score Description

4
Response demonstrates a thorough understanding of how mountains form and change 
slowly over time. Response describes two ways that mountains can form and explains 
two ways that mountains change shape and size. Response has no errors or omissions.

3
Response demonstrates a general understanding of how mountains form and change 
slowly over time. Response has an error or omission.

2
Response demonstrates a limited understanding of how mountains form and change 
slowly over time. Response has errors and omissions.

1
Response demonstrates a minimal understanding of how mountains form and change 
slowly over time. Response is minimal.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or 
concept being measured.

Blank No response.
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Sample 4-Point Response with Annotations for Constructed-Response Item 21

Summary Annotation Statement:

Part A received two points because it mentioned both plate tectonics and volcanoes, with full descriptions. 
Part B also received two points because it mentioned erosion, plates, and volcanoes with full explanations. 
As a whole, the answer demonstrates a thorough understanding. 
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Sample 3-Point Response with Annotations for Constructed-Response Item 21

Summary Annotation Statement:

Part A received one point because it mentioned tectonic plates, and offered an adequate description. Part 
B received two points because it mentioned erosion, but describes weather and landslides. The answer 
demonstrates a general understanding.
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Summary Annotation Statement:

Part A received one point because it mentioned volcanoes and offered some description. Part B also 
received one point because it mentioned shifting plates and weather, but did not offer an explanation. The 
scorer has indicated that ‘listing’ reasons with limited explanations demonstrates a limited understanding.

Sample 2-Point Response with Annotations for Constructed-Response Item 21
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Sample 1-Point Response with Annotations for Constructed-Response Item 21

Summary Annotation Statement:

Part A received no points. Part B received one point for mentioning falling rocks and weather, but the 
answer did not offer any explanations. This answer, overall, demonstrates minimal understanding. 
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Sample 0-Point Response with Annotations for Constructed-Response Item 21

Summary Annotation Statement:

No credit was awarded here.
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Constructed-Response Item 22
64340 Constructed Response EQ Common

2@ The pictures below show a single-celled euglena and a multicellular frog.

Euglena Frog

Chloroplast

Cell membrane

Cytoplasm

Water vacuole

Eyespot

Nucleus

Flagellum

 a.  Identify two structures of the euglena and then name two structures of the frog that have a similar 
function to the structures you chose for the euglena.

 b. Describe the function of each of the four structures you chose for part a. 
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Training Notes for Constructed-Response Item 22

Examples of pairs of structures in the two organisms that have similar functions:

• The chloroplasts in the euglena use sunlight to make food by photosynthesis. (They also can absorb 
food through the cell membrane.) And the long, sticky tongue of the frog catches insects (food).

• The flagellum of the euglena provides movement. And the legs of the frog provide movement.

Note: Responses may choose other pairs of structures (e.g., euglena’s cell membrane and frog’s skin for 
protection of the organism).
Note: A pair (two analogous parts) of structures must be given to receive credit.
Note: Eye and eyespot are acceptable.

Part A is worth 2 points and part B is worth 4 points.

Score Conversion

6 points = 4
4–5 points = 3
2–3 points = 2
1 point = 1

Scoring Guide for Constructed-Response Item 22

Score Description

4

Response demonstrates a thorough understanding of structures in single-celled and 
multicellular organisms that have similar functions. Response identifies two structures in 
euglena and two similar structures in the frog, and describes what the function of each 
structure is. Response has no errors or omissions.

3
Response demonstrates a general understanding of structures in single-celled and 
multicellular organisms that have similar functions. Response has one error or omission.

2
Response demonstrates a limited understanding of structures in single-celled and 
multicellular organisms that have similar functions. Response has errors and omissions.

1
Response demonstrates a minimal understanding of structures in single-celled and 
multicellular organisms that have similar functions. Response contains one structure 
with its correct function. Response is minimal.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or 
concept being measured.

Blank No response.
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Sample 4-Point Response with Annotations for Constructed-Response Item 22

Summary Annotation Statement:

Part A selects two similar pairs: a nucleus and a brain; skin and a cell membrane. Both explanations in 
Part B are valid.
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Sample 3-Point Response with Annotations for Constructed-Response Item 22

Summary Annotation Statement:

Part A correctly pairs flagellum with legs. No credit was given for the cell membrane; a frog’s cell 
membranes do not protect the organism as a whole. Part B correctly discusses flagellum and legs, and 
also provides an accurate description of the role of the Euglena cell membrane.
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Sample 2-Point Response with Annotations for Constructed-Response Item 22

Summary Annotation Statement:

Part A does not correctly name any pairs. Part B offers a valid explanation of the cell membrane and 
vacuole. The explanation of the nucleus does not offer enough information to receive credit, because it 
does not touch on the fact that the nucleus controls the cell. The student’s comparison of the nucleus as 
the brain of the cell did not receive credit because the answer to Part A was incorrect. 
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Sample 1-Point Response with Annotations for Constructed-Response Item 22

Summary Annotation Statement:

Part A selects two structures in the Euglena, but does not reference any analogs in the frog. Part B 
correctly, yet briefly, describes the function of the nucleus.

Sample 0-Point Response with Annotations for Constructed-Response Item 22

Summary Annotation Statement:

No credit was awarded here.


